Abstract. The extraction of mandibular third molars is a traumatic procedure accompanied by marked clinical symptoms in the postoperative period. The aim of the present study was to determine the eff ects of the removal of a partially impacted mandibular third molar on the masticatory effi ciency in patients in
INTRODUCTION
The retention of third molars is a common pathology in everyday dental practice. There are two types of tooth retention -full retention where the tooth is completely covered with bone, and partial retention where only part of the tooth is covered by bone [1] . The most common treatment method of impacted and partially impacted teeth is odontectomy, i.e. their surgical extraction [2] . The surgical removal of mandibular third molars is a traumatic procedure accompanied by more marked clinical symptoms in the postoperative period [3] . Among the most common postoperative complications are swelling, restricted opening of the mouth and subjective sensation of pain, which aff ects the masticatory process and impairs the patients' quality of life.
The aim of the present study was to determine whether the removal of a partially impacted mandibular third molar aff ected the patients' masticatory effi ciency in the early postoperative period.
MATERIAL AND METHODS
A total of 47 participants, divided into two groups, took part in this pilot study. The fi rst group included 33 patients with a mean age of 18.3 years (SD = 0.9 years), defi ned as the Control group; the second group involved 14 patients with a mean age of 33.3 years (SD = 1.86), referred to as the Clinical group. The participants were selected following extra-and intraoral examinations. A general requirement for all participants was to have no concomitant diseases. The inclusion criteria for all participants were as follows: age between 16 and 35 years; lack of active diseases of the hard dental tissues, dental pulp and surrounding soft tissues; full dentition, without extracted teeth; normal function of the temporo-mandibular joints; absence of para-functional activities (bruxism etc.). The diff erence between both groups was the grade of eruption of the third mandibular molar: the persons with normally erupted mandibular third molars were included in the control group, while patients with partially erupted third mandibular molars were referred to a clinical group.
Surgical procedures were performed in the clinical group under inferior alveolar block anesthesia with Ubistesin forte TM (3M Deutschland GmbH, Germany). The removal of partially impacted mandibular third molar started with a triangular mucoperiosteal incision -a horizontal incision around the distal aspect of the tooth and a releasing incision, located vestibularly; elevation of the muco-periosteal fl ap; removal of the surrounding bone or dividing the tooth in two parts; removal of the tooth; cleaning the socket with saline; covering the socket with the fl ap, and suturing.
All patients were informed about the nature of the study and its compliance with the UN Universal Declaration of Human Rights, the World Medical Association (WMA) Declaration of Helsinki on ethical principles for medical research involving human subjects, the Convention for the protection of Human Rights and Dignity of the Human Being (Oviedo, 1997) as well as the Health Act of the Republic of Bulgaria. All participants signed an Informed Consent.
The masticatory effi ciency of the Clinical group patients was objectively double-checked using a Protab® test bite [4] -once during the preliminary examination (prior to extraction of the wisdom tooth) and again 7 days after the surgical removal of the wisdom tooth. The control subjects underwent only one examination. A sieve analysis was applied to determine the artifi cial test bite particle size and size distribution following mastication. The study relied on a set of sieves (Retsch, Germany) with aperture sizes of 200 μm, 315 μm, 500 μm, 630 μm, 1.00 mm and 2.00 mm, arranged in a descending order of sieve sizes on a vibrating sieving equipment (Kern, Germany). The test material obtained after chewing was placed on the top sieve with the largest aperture size and the bolus was rinsed in 1200 ml of water. The collector at the bottom of the sieves gathered the washed liquid and the amount of test food with a particle size of less than 200 μm. The whole set of sieves was then stored in a drying cabinet at 60 ± 2° C for 20 minutes for desiccation of the washed particles. The test sieves were then placed onto the sieve shaker, where the oscillation amplitude was 1 mm, the cycle was 10 seconds and the duration was 2 minutes.
Another 60° C desiccation session was carried out in a drying cabinet for 4 hours to achieve the required residual moisture. The amount of particles retained on each sieve surface was determined using an electronic scale (0.01g Accuracy). Feedback on the Clinical group patients' assessment of any subjective complaints was obtained through a questionnaire containing two questions considered relevant to the patients' masticatory effi ciency. 
RESULTS
The chewing cycles, taking place in the oral cavity from the initial placing the bite in the mouth to its fragmentation and then passing toward the digestive tract, are marked by the intrinsic characteristics of each subject: a total number of chewing movements (CMs), chewing movements within a second, chewing time (CT) measured in seconds, fragmented particles size after mastication. The results from the study of these parameters for both patient groups' are presented in Table 1 .
The data analysis indicated that there were significant diff erences across all parameters under study prior to and following extraction. Only the chewing duration after extraction of the wisdom tooth proved being close to the chewing duration in the Control group patients (p = 0.198). It is likely that the surgical removal of the third molar produces a nervous muscular reaction that leads to a masticatory process similar in duration to that of healthy subjects.
The results displayed in Table 1 demonstrated the diff erences in the masticatory process not only during the postoperative period but also during the eruption of the mandibular third molar when subjective symptoms often force patients to visit a dental practitioner.
The analysis of the feedback on the self-assessment of patients from the Clinical group revealed that prior to extraction all subjects (100%) experienced pain to a varying degree, whereas in half of the patients (50%) the pain disappeared following extraction. When teeth were tightly clenched or when eating very hard food before extraction 28.60% of patients reported pain, as opposed to only 14.30% following extraction The most negative response ("Yes, I have pain even when the teeth are relaxed.") was selected by more than 1/3 of patients (35.70%) prior to extraction and only by 7.10% after extraction. It can be safely concluded that the diffi cult eruption of the mandible third molar leads to pain during occlusion in patients from the Clinical group which in turn causes diff erences in the masticatory process compared to patients from the Control group.
The statistical processing of the results from Question 1 (Is there any food trapped in the area of the removed wisdom tooth?) indicated that the respondents chose mainly between answer a) and answer b). Accordingly, prior to extraction, the response selected was a) No, there is no food trapped (71.40%), and after extraction the answer chosen was b) Yes, but the after mouth rinsing the trapped food is removed (71.40%). The most negative answer d) was not identifi ed by any respondent before or after the wisdom tooth extraction.
The Spearman's test for correlations between mean particle sizes and the questionnaire feedback indicated a strong positive relationship with food trapping. Accordingly, the larger mean particle size was linked to the self-assessment of food trapping around the wisdom tooth prior to extraction (rS = 0.57, p = 0.032). There was also a dependence of chewing time on the sensation of pain in the teeth adjacent to the extraction wound. The results suggested that the shorter duration of chewing was associated with a greater sensation of pain (rS = -0.61, p = 0.026).
DISCUSSION
The chewing function refl ects the physical act of food mastication [5] . The energy released through muscle contraction drives the jaw to make contact between the upper and lower teeth rows. In normal physiology this is called mastication power. As early as 1893 Black [6] found out that the masticatory power depended on the patients' individual characteristics, such as age, gender, type of food, parafunctional habits, dentition status, etc. These fi ndings were corroborated by the present study. The partially impacted third molar aff ected the chewing function during its eruption and after extraction. Anderson and Lasserre, cited by Chakalov [7] , detected diff erences in the maximum masticatory forces. The present study also registered statistically signifi cant diff erences in the parameters between patients in the Control group and the Clinical group (p < 0.01). The only exception was seen in the duration of chewing in patients after the wisdom tooth extraction (p = 0.198). It is quite similar to that of healthy control subjects. Similar results have also been confi rmed by a number of other studies where the degree of food fragmentation was proved to vary considerably across individuals [8, 9, 10, 11, 12, 13] . The number of chewing cycles, responsible for the preparation of diff erent types of food for the act of swallowing, appears to be relatively constant within a group of patients, regardless of their individual diff erences [14] . Although mastication seems like a simple process, there are many factors involved according to Bornhorst and Singh [15] -namely the physiological characteristics of the individual performing the chewing action, such as facial anatomy, gender, age, time of day, dentition status, as well as properties of the food being chewed, such as hardness, moisture content, fat content, food portion size, and food structure.
CONCLUSIONS
The eruption of mandibular third molars causes diffi culties in the masticatory process. A positive trend was observed towards normalizing of the chewing duration (in seconds) following extraction (t = -1.356, p = 0.198). The subjective study based on feedback from the patients in the Clinical group replicated to a great extent the results of the objective study of their masticatory effi ciency. The obtained results suggested that the variations in the masticatory process in patients from the Clinical group compared to patients from the Control group were due to the eruption of the mandibular third molar rather than the extraction wound.
